Myelin phagocytosis by peritoneal macrophages in organ cultures of mouse peripheral nerve. A new model for studying myelin phagocytosis in vitro.
Organ cultures of degenerating nerve fascicles were exposed to cultured macrophages obtained by peritoneal lavage. Invasion of the nerve fascicle by phagocytes was shown by prelabeling with carbon and with electron microscopy. There was massive active phagocytosis of degenerating myelin sheaths. The invading phagocytic cell population was identified as Fc receptor-positive, Mac-1-positive macrophages by immunocytochemistry. The Schwann cell population persisted without significant myelin phagocytosis. The vitality of the Schwann cell population was shown by subsequent reimplantation of the organ cultures into host animals. The reimplants had retained their ability to remyelinate regenerating axon sprouts. These observations were made in cultures exposed to cytostatic agents. If cytostatic agents were omitted, there was proliferation of endogenous phagocytes in the nerve fascicles without added peritoneal cells. These endogenous phagocytes were identified as proliferating resident monocytes and were positive for the Fc receptor and Mac-1 markers. This model allows studies on how monocytes recognize and digest degenerating myelin apart from surviving Schwann cells.